Dietary fiber is a group of food components, which are resistant to human enzymatic digestion. The incorporation of dietary fiber obtained from various sources of fruit and vegetable by-products into the cereal based products such as bread, rolls, cookies, muffins, crackers, cakes and pasta is of growing interest for the food industry. The replacement of wheat flour by dietary fiber from various sources can change physicochemical, textural and organoleptic characteristic of bakery products. Apple pomace is the main by-product produced in the apple fruit processing industry. It is a rich source of carbohydrate, pectin, crude fiber, and minerals. The dietary fiber content in apple pomace ranges between 33 -35%. The influence of hydrated commercial dietary fiber on wheat dough rheology (5, 10 and 15% flour replacement) and physical and sensory properties of cookies was examined. It was found that addition of HAP significantly increased the rheological properties of dough such as water absorption (from 58.0% to 75.3%), dough stability (from 6.7 min to 11.6 min) and prolonged dough development time (from 3.5 min to 11.0 min) and reduced the mixing tolerance index (from 34.7 BU to 11.9 BU). It was also concluded that hydrated apple powder addition reduced physical properties of cookies such as volume (from 10.4 cm 3 to 8.0 cm 3 ), diameter (from 4.7 cm to 4.2 cm), volume index (from 1.35 cm to 1.10 cm) and porosity (from 0.32 to 0.24). Sensory properties (taste, odour, stickiness, firmness and density) of cookies were also analysed. Cookies with addition of hydrated apple powder had fruity taste and odour and showed high overall acceptance. From this study resulted that hydrated apple powder can be used as potentially source of dietary fiber in cookie formulation. Moreover, addition of apple pomace inhibits the use of any other flavouring ingredients because has a pleasant fruity flavour.
INTRODUCTION
Because of the rising interest in functional food, especially bioactive substances, food producers look for new sources and carriers of those substances. Consumers search products which would allow them to maintain their physical and mental fitness. Among many bioactive substances to be found in food -such as antioxidants, plant sterols, pro-and prebiotics and vitamins -a crucial role is played by dietary fibre (DF) (Górecka et al., 2010).
The benefits associated with an adequate intake of DF include the regulation of intestinal transit and prevention or treatment of diabetes, cardiovascular disease and colon cancer. DF reduces the risk of hyperlipidaemia, hypercholesterolaemia and hyperglycaemia via mechanisms that modulate food ingestion and influence the digestion, absorption and metabolism of nutrients (Macagnan et al., 2015) . DF as a class of compounds includes a mixture of plant carbohydrate polymers, both oligosaccharides and polysaccharides, e.g., cellulose, hemicelluloses, pectic substances, gums, resistant starch, inulin, that may be associated with lignin and other non-carbohydrate components (e.g., polyphenols, waxes, saponins, cutin, phytates, resistant protein) (Kohajdová et al., 2011a).
Many fiber sources have been identified and are being used in various baked products (Masoodi et al., 2002).
Traditionally, consumers have chosen foods such as whole grains, fruits and vegetables as sources of dietary fiber. Recently, food manufacturers have responded to consumer demands for foods with higher fiber content by developing products in which high-fibre ingredients are used (Almedia et al., 2013). The by-products of fruits from industrial applications are potential sources of DF that can be incorporated into food products. In addition, fruit fibres have significant amounts of secondary compounds associated with them, such as polyphenols with high biological activity and other bioactive compounds (Macagnan et al., 2015) . DF can also impart some functional properties to foods, e.g., increase water holding capacity, oil holding capacity, emulsification and/or gel formation. That dietary fibre incorporated into food products (bakery products, dairy, jams, meats, soups) can modify textural properties, avoid synaeresis (the separation of liquid from a gel caused by contraction), stabilise high fat food and emulsions, and The aim of the present study was to determine the potential use of commercial apple powder, through a systematic study of the influence of hydrated apple powder on the rheological properties of wheat dough and the final quality of cookies. The sensory evaluation of cookies was also performed.
MATERIAL AND METHODOLOGY

Material
Fine wheat flour, commercial apple DF powder (Country life, s.r.o., Beroun, Czech Republic) and other ingredients (sugar, shortening, salt and baking powder) were purchased from local market in Slovakia.
Hydrated dietary fiber
Hydrated apple powder (HAP) was prepared according to method of Chen et al. (1988) . Seven parts of distilled water were added to one part of commercial apple powder to hydrate for 12 h. The excess water was decanted and discarded before rheological determination of and baking.
Chemical analysis
The chemical composition of commercial apple powder and fine wheat flour was presented in previous study by Kohajdová et al. (2011a). The commercial apple powder contained 46.1% of total dietary fiber, of which 20.4% was content of pectin.
Rheological characteristics
The Farinographic parameters of dough (water absorption, dough development time, dough stability, degree of softening, mixing tolerance index) were determined using Farinograph Brabender (Duisburg, Germany) according to method ISO 5530-1: 2013.
Cookie formulation
The cookies were prepared according to modified formula described by Tyagi et al. (2007) . The control formula included: 100 g wheat flour, 53 g sugar, 26.5 g shortening, 1.1 g sodium bicarbonate, 0.89 g sodium chloride and 12 cm 3 water. Wheat flour was replaced by hydrated apple powder at level 5, 10, and 15%. The dough was rolled out to a height of 2 mm and cut into round shape with diameter of 40 mm using cookie cutter. The cookies were baked at 180 °C in oven (Mora, Slovakia) for 8-9 min. The cookies were cooled for 30 min and packed in polyethylene bags.
Cookies physical properties
Volume index of cookies was measured according to the method of Turabi et al. (2008) . Cookies were cut vertically through the center and the heights of the cookies were measured at three different points (B, C, and D) along the cross-sectioned cookie using the template. According to this method volume index was determined by the following formula: Volume index = B + C + D, where C is the height of the cookie at the center point and B and D are the heights of the cookie at the points 2.5 cm away from the center towards the left and right sides of the cookie, respectively.
Methods of Shittu et al. (2007) were used for determination of cookies weight, volume, specific volume and porosity. The weights of samples (W 1 ) (accuracy 0.001) were determined after sufficient cooling and the cookie volumes were determined using rapeseed displacement method (V 1 ). The samples were milled and sieved to 100 mesh size and the underflow was weighed (W 2 ). The sample was then poured into a 20 cm 3 measuring cylinder (accuracy = 0.5 cm 3 ) and tapped 10 times. The volume occupied by the cookie sample was determined (V 2 ). The data were used to determine the crumb (ρ c ) and solid density ( Sensory evaluation of cookies The sensory evaluation of cookies was assessed in eight criteria (descriptors) of quality by five point hedonic scale which ranged from 5 = most liked to 1 = most disliked. The panel was made up of staff and students of the Faculty of Chemical and Food Technology, Slovak University of Technology, Bratislava, Slovakia. The overall acceptability of cookies was determined using 100 mm graphical non-structured abscissas with the description of extreme points (minimal or maximal intensity, from 0 to 100%) according to the method described by Kohajdová et al. (2011a).
Statistical analysis
All analyses were carried out in triplicate and average values were calculated. The results were expressed as mean ± standard deviation. One-way analysis of variance and Fisher's least significant differences procedure were applied to the data to establish the significance of the differences between the samples at the level of p = 0.05. Statgraphic Plus, Version 3.1 (Statistical Graphic Corporation, Princeton, NY, USA) was used as the statistical analysis software.
RESULTS AND DISCUSSION
The mixing process is the crucial operation in bakery industry by which the wheat flour, water, and additional ingredients are changed through the mechanical energy flow to coherent dough. It is well known that dough properties can be affected by many features with different significance, therefore the dough development and processing optimization towards best quality bakery products is quite a difficult problem (Bojňanská et al., 2014). The effect of the application of HAP on farinographic parameters of dough is presented in Table 1 . It was concluded that incorporation of HAP significantly increased the water absorption from 58.0% (control) to 74.5% (15% of HAP). The increase of water absorption could be explained by the important number of hydroxyl groups existing in the fiber structure, which allow more water interactions through hydrogen bonding ( The dough development time (DDT) is the time from water addition to the flour until the dough reaches the point of the greatest torque. During the mixing phase, water hydrates the flour components and the dough is developed (Lei et al., 2008) . It was observed that addition of HAP significantly prolonged DDT from 3.5 min (control) to 11 min (15% of HAP). The same effect on the DDT was reported by several authors when the hydrated apple fiber (Chen et al., 1988) , laboratory prepared apple fiber (Kohajdová et al., 2014) or commercial apple wheat, potato and bamboo fiber were added to wheat dough (Kučerová et al., 2013 ). An increase in the DDT indicates that an increase in fiber content in the blends has slowed the rate of hydration and development of gluten The physical properties of cookies with HAP are shown in Table 2 . It was showed that addition of HAP significantly reduced the volume of cookies (Figure 1 ). It can be attributed to the dilution of gluten and also to the Results also showed that cookies with higher level (10 and 15%) of HAP had significant lower porosity (0.27 and 0.24 respectively) as control sample. This decreased porosity is related to the incorporation of air as smaller bubbles during the kneading process, giving rise to a dough with greater stability that achieves greater expansion in the subsequent processes (Martínez et al.,  2014) .
The effects of HAP on the sensory properties of cookies are presented in Table 3 . Results showed that addition of HAP significantly increased fruity taste and fruity odour and reduced grain taste and odour of cookies. Similar effect of increasing fruity taste and odour was noticed after addition of raspberry pomace (Górecka et al., 2010) , apple dietary fiber (Kohajdová et al., 2011a) and grapefruit dietary fiber (Kohajdová et al., 2013) to cookies and biscuits. It was also observed that incorporation of HAP at level 5% had no significant effect on overall acceptability (Table 4) . Incorporation of HAP to cookies also resulted in the significant decrease of density and firmness. Moreover, the stickiness was significantly increased after increasing flour substitution by HAP. The same result was reported by Kohajdová et al. (2011a) in cookies with addition of commercial apple fiber.
CONCLUSION
The additions of hydrated commercial apple powder significantly affect the rheological properties of wheat dough in various ways. It was concluded that WA was increased, DS and DDT were prolonged and MTI was decreased. Physical characteristics of cookies (diameter, volume, volume index and porosity) were significantly decreased with the increasing level of HAP. Sensorical parameters were also affected significantly. Furthermore, it was observed that cookies with 5% HAF were the most acceptable for assessors.
The result of this study showed that cookies with acceptable physical, textural and sensory properties can be developed by incorporating hydrated apple powder in wheat flour at level 5%. Moreover, it was reported that the addition of apple pomace avoids the use of any other flavouring ingredients because has a pleasant fruity flavour. 
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